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Appendix 

Susceptible-Exposed-Infectious-Removed Transmission Model 

We adapted an existing stochastic, discrete-time, compartment model of community 

transmission of severe acute respiratory syndrome coronavirus 2 based on the report by Wu et al. 

(1) and that described by Thakkar et al. (2). The model structures can be described as the 

following: 
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where 𝐷𝐷𝑒𝑒 is the latency period (4 days), 𝐷𝐷𝑖𝑖 is the infectious duration (8 days), 𝛽𝛽 is the 

attack rate at the beginning of the outbreak, and 𝑧𝑧t is the number of importations on day 𝑡𝑡. In 

South Korea, a total of 16 cases were confirmed as international importations by February 10, 

2020, including 11 cases associated with Wuhan, China, and 5 cases linked to other global 

importations (3). Therefore, 𝑧𝑧t was set to 11 on January 10 for the importations linked to Wuhan, 

and to 5 on January 27 for the cases linked to other global importations. In the model, 

transmission is a log-normal stochastic process with Var[ln 𝜀𝜀t] = 𝜎𝜎𝜀𝜀2, and case detection is a 

binomial process with reporting rate of 𝑝𝑝. We have set 𝜎𝜎𝜀𝜀 to 0.722, a value determined from the 

2018–19 influenza season for Seattle, Washington, USA. 
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Sensitivity Analysis for Health System Burden 

We have simulated the model projections by varying the key parameters for the range, as 

shown in Table 2, which affect length of stay at non‒intensive care units (hospital beds), 

community treatment centers, and intensive care units. 
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Appendix Figure 1. Timeline of key policies and the number of new and total cases of coronavirus 

disease in Daegu (4) and South Korea (5). COVID-19, coronavirus disease; CTC, community treatment 

center; DUR/ITS, drug utilization review/international traveler system; PHEIC, public health emergency of 

international concern;  RT-PCR, reverse transcription PCR; WHO, World Health Organization.  
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Appendix Figure 2. Estimated numbers of coronavirus diseases cases by (A) hospital census, (B) CTC 

census, and (C) ICU census in sensitivity analysis. Gray lines and points indicate observed data for South 

Korea. Blue lines indicate estimated numbers as the status quo. Shaded blue area is bounded by 

projections at the minimum and maximum of the key parameters affecting the length of stay at non-ICU 

hospital, CTC, and ICU, respectively. CTC, community treatment center; ICU, intensive care unit. 
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